A new spontaneously diabetic strain of the SpragueDawley rat was established in 1997 and named the SDT (Spontaneously Diabetic Torii) rat. In this research, we investigated the characteristics of the disease condition in the SDT rats. The time of onset of glucosuria was different between male and female SDT rats; glucosuria appeared at approximately 20 weeks of age in male rats and at approximately 45 weeks of age in female rats. A cumulative incidence of diabetes of 100% was noted by 40 weeks of age in male rats, while it was only 33.3% even by 65 weeks of age in female rats. The survival rate up to 65 weeks of age was 92.9% in male rats and 97.4% in female rats. Glucose intolerance was observed in male rats from 16 weeks of age. The clinical characteristics of the male SDT rats were (1) hyperglycemia and hypoinsulinemia (from 25 weeks of age); (2) long-term survival without insulin treatment; (3) hypertriglyceridemia (by 35 weeks of age); however, no obesity was noted in any of the male rats. The histopathological characteristics of the male rats with diabetes mellitus (DM) were (1) 
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Otsuka-Long-Evans-Tokushima-Fatty (OLETF) rats [14] are also well known. These some cases (Fig. 6 ). This massive hemorrhage was associated with fibrous proliferation around the iris (Fig. 7A, B) .
DISCUSSION
In the present study, glucosuria, polyuria and polydipsia were observed in male SDT rats after 20 weeks of age and the nonfasting plasma levels of insulin, glucose and triglyceride began to change after 25 weeks. Clinical diabetes was first confirmed in male SDT rats of this age. The SDT strain of rats was separated from outbred Crj:CD(SD) rats, and this strain was used as a reference to the SDT strain. The body weight of male SDT rats was significantly lower than those of sex-and age-matched Crj" CD(SD) rats. [7] and KDP 81 rats. However, SDT rats survived for a long time even without insulin treatment. Ketonuria was noted in BB rats [15] but not in SDT rats. It was reported that the appearance of persistent ketonuria associated with hyperglycemia or severe glucosuria in a diabetic patient points to an unacceptably severe level of metabolic disturbance and indicates an urgent need for corrective action. [16] From these data, it is suggested that glucose and lipid metabolism might be differently disturbed in SDT and BB rats.
s,171 In SDT rats, the cumulative incidence of diabetes was shown to be 100% in male rats by 40-weekold and only 33.3% in female rats even by 65-week-old. Sex difference was similarly observed in Wistar Fatty and OLETF rats. [13, 14] To clarify the type of DM in the SDT rat, morphological examination of the pancreas was carried out. Histopathological examination revealed hemorrhage in and around the islets by about 10-week-old followed by inflammatory cell infiltration and fibrosis around the islets, resulting in a significantly decreased number and size of the islets in 40-week-old animals.
Although these time-dependent histopathological changes, in particular, the morpholo.gical pattern of fibrosis around the islets, resembled those observed in WBN/Kob rats, [18] [19] [20] inflammation of the exocrine pancreas was considered to be less prominent than that in WBN/Kob rats. The Type 1 diabetic BB rat was characterized by prominent insulitis and lymphopenia, namely deficiency of T lymphocytes, [21] FIGURE 6 Massive hemorrhage in the anterior chamber observed in a male SDT rat at 77-week-old macroscopically. however, such insulitis and lymphopenia were formation of Morgani's globules were observed. not observed in the SDT rat. The histological These abnormalities were also observed in the findings and clinical features suggest that the aged WBN/Kob rats, [26] however, SDT rats SDT rat should be classified as a Type 2 DM showed these changes at an earlier age. Among model. Recently, new diabetic mouse models the various ocular complications in diabetes, the such as Akita mice [22] and TSOD mice [23] [29] storeptozotowas observed in WBN/Kob rats at 15-24 cin-diabeticrats 30j and oxygen-induced retinomonths. [24] Cataract is one of the ocular compathic mice [31] are well known. However, there plications observed in diabetic patients. I25 In are no other reports of lesions resembling the present study, in diabetic male SDT rats, human proliferative retinopathy than oxygenmacroscopic opacity of the lens with histoinduced retinopathic models, so useful spontapathological changes such as swelling, vacuola-neously proliferative retinopathic models must tion and disintegration of the lens fibers, and be developed. As described above, we have established this diabetic strain and clarify its diabetic characteristics. However, our colony of SDT rats is still too small to make the rats available to diabetes researchers. Our much effort will be required to make the colony big enough.
